Fibromyalgia is a chronic disorder put in the spotlight in the last decades. Known since the 1920s, the disease is described by multiple painful points, of heightened sensitivity to touch that prevails in women, and afflict 3% to 10% of worldwide population. Fibromyalgia affects skeletal muscles and soft tissues. However, although there is no joint pain. Pharmacological treatment consists in analgesics and anti-inflammatory drugs to ease the pain. In addition, antidepressants, anxiolytics and anticonvulsants can be prescribed to control pain crises. Non-pharmacological approaches as therapeutic ultrasound and photobiomodulation are an alternative for pain relief. Recently, the synergic action of therapeutic ultrasound and photobiomodulation has emerged as an alternative to treat fibromyalgia in women when applied at the palm of hands. The success of the treatment is attributed to stimulation of neuroreceptors close to blood vessels located at the palm of hands and found to be in higher incidence in fibromyalgic patients when compared to healthy patients. This study aimed to evaluate the synergic effect of therapeutic ultrasound and photobiomodulation applied to the palm of hands of a fibromyalgic man patient. Evaluation was based on Quality Life Questionnaire (SF-36) and Visual Analogue Scale (VAS). Results show the treatment could improve the patient's quality of life (SF-36) and reduce pain (VAS), indicating a new therapeutic approach to treat chronic disorders like fibromyalgia, reducing pain and increasing quality of life of fibromyalgic patients.
Introduction
Fibromyalgia is considered a modern disease, being highlighted in the last 20 years with improvement of clinical diagnosis based on symptoms and signs. However, several are the terminologies encountered previously, with a record similar to the disease dating from 1824 in England, when Balfour reported cases of patients with painful stitches and increased sensitivity to touch [1] .
Fibromyalgia is a chronic condition that affects the muscles and soft tissues, although it does not affect the joints, causing severe pain spread throughout the body, adding up to 18 pain points. The prevalence of the disease is higher in women, but can also affect men, affecting 3% to 10% of the adult population. This condition strongly interferes with the patient's lifestyle and daily routine [2] , impacting patient's life and social and occupational function [3] , resulting in a negative impact on patient's quality of life [4, 5] .
Treatment approach to Fibromyalgia can rely on medications or therapeutics. Pharmacological approach consists of analgesics and anti-inflammatory drugs to ease the pain. In addition, antidepressants, anxiolytics and anticonvulsants can be prescribed to control pain crises [6, 7] . Non-pharmacological treatments used so far can include therapeutic ultrasound and photobiomodulation as an alternative pain relief. Physical exercise and dietary have also shown to contribute to clinical improvement of Fibromyalgia patients [8] [9] [10] [11] [12] . Technological resources as low-level laser therapy (or photobiomodulation) have proven to be efficient as anti-inflammatory and analgesic therapeutics by enzymatic modulation and mitochondria activation, increasing the ATP supply and anti-inflammatory effect by activation of transcriptional factors, new protein synthesis and cell proliferation [13] . Therapeutic ultrasound is widely used to ease muscle pain due to its analgesic, anti-inflammatory and thermal tissue action, resulting in vasodilatation and increase in the speed of nervous signaling [14] .
The synergic action of therapeutic ultrasound and low-level laser therapy have been used in fibromyalgia and osteoarthrosis treatment, combining both therapeutic approaches in one single piece of equipment developed by our group and named ultra-laser. First trials of the synergic effect of ultrasound and photobiomodulation report a decrease in pain sensation, as well as improve functional capacity after treatment by the ultra-laser therapy [15] [16] [17] [18] . By these results it is hypothesized that analgesic effect is obtained overlapping the effect of photobiomodulation and therapeutic ultrasound on tissue [15] [16] [17] [18] .
Moreover, the new technology that put together laser and ultrasound therapeutics in one single piece of equipment is used not only in local pain, but also on palm of hands, revealing a new therapeutic approach for fibromyalgia treatment. Palm of hands of fibromyalgic patients have greater sensory nerve fibers surrounded by blood vessels than non-fibromyalgic patients [19] . In addition, it is believed that peripheral neurovascular disorders can affect the patient's pain threshold, resulting in general and excessive fatigue of muscle fibers due to lower oxygen supply, leading to sleep disorders related to hyperalgesia [20] . It is also important to emphasize that cerebral blood flow changes can also play a roll in managing pain on fibromyalgic patients [21] , which could affect the organism systemically.
Study of Case
Patient of the male gender, caucasian, 43 years old, weighing 105 kg and 1.74 m of height, body mass index 34.69 kg/m². Patient was admitted in our clinical research unit with no previous diagnosis of rheumatic disease as osteoarthritis, lupus, arthritis or systemic psoriasis. The main complaint was a constant widespread pain, summing up 15 trigger points, for at least 10 years. The patient had a depressive condition and limited movement because of excessive pain. In addition, the pain resulted in functional restriction of daily activities, reflecting in social and familiar relationships. Moreover, he also reported sleep disorders because of generalized pain. For pain relief, patient used analgesics, anti-inflammatory and antidepressants as treatment. The clinical condition of fibromyalgia was pointed out by medical evaluation.
The treatment on palm of hands proposed by this work consisted of 10 sessions of ultra-laser therapy. The patient's condition was compared before and after treatment by Quality Life Questionnaire (SF-36) and Visual Analogue Scale (VAS). The patient consented to treatment and the study was approved by the hospital ethical committee (resolution 466/2012).
Equipment and Protocol of Instrumentation
This research used an ultra-laser prototype, equipment developed by the Technological Support Laboratory (LAT) of the Institute of Physics of São Carlos (IFSC), University of São Paulo (USP). The prototype consisted of a therapeutic ultrasound assembled together to a low-level laser source, enabling ultrasound and light emission by the transducer (Figure 1 ).
Figure 1:
The ultra-laser prototype in use. The equipment was assembled to emit ultrasound and light field at the same time. For fibromyalgia, the treatment proposed was on the palm of hands.
The protocol proposed for treatment of fibromyalgia consisted of two times a week application, summing up to 10 sessions in total. Application was made at palm of both hands with constant rotation of the transducer, and it comprised the whole area, for three minutes per hand, totalizing six minutes application per session. During application, the probe was kept upright, always keeping a 90º angle between the transducer and the palm of the hand.
Transparent ultrasound conductive gel was used to reduce static and help transmit the ultrasound waves. Parameters set up for the treatment are described on Table 1 . Table 1 : Parameters set up of the therapeutic ultrasound and low-level laser on ultra-laser prototype.
Results and Discussion
Fibromyalgia is a chronic pain disorder combined to an inflammatory clinical condition that results in the decrease of life quality. We proposed in a previous study a new treatment approach by applying simultaneously therapeutic ultrasound and low-level laser therapy [13] to the palm of hands of women. However, this is the first time this new treatment proposal is reported on treatment of a fibromyalgic man. Table 2 shows the comparative analyses of Quality Life Questionnaire (SF-36) and Visual Analogue Scale (VAS) variables before and after treatment. In addition, delta (∆) value shows the percentage variation of patient's response to treatment, where ∆>0 indicates efficacy of the treatment and ∆<0 is related to patient's aggravation of clinical condition. By the results shown, it is possible to verify an improvement on general patient's clinical condition, with a delta value of ∆=43.45 for functional capacity evolution, ∆=100 for physical limitations, ∆=100 for pain, ∆=19.35 for general clinical condition, ∆=62.5 for vitality, ∆=85.7 for social impact, ∆=33.4 for emotional impact and ∆=65 for mental health. It is important to emphasize that a greater score points out to improvement in the clinical condition of the patient. In all treatment sessions, the patient was asked to use the Visual Analogue Scale to quantify pain before ultra-laser therapy. Figure 2 shows the patient's pain evolution, in the initial session and final session. The new protocol proposed to treat fibromyalgia with therapeutic ultrasound and low-level laser therapy succeeded in improving patient's health condition. The clinical approach at the palm of hands showed to be a harmless and painless approach with systemic action [16] , and the main hypothesis to these results was related to a higher nerve supply to the palm of hands of fibromyalgic patients when compared to health population [19] .
Systemically, fibromyalgia clinical condition can modulate brain and peripheric blood flow, resulting in hyperalgesia. Similarly, abnormal blood flow and temperature might modulate the autonomic nervous system, reflecting in metabolic response or in pain threshold modulation, what could explain fatigue as a response to metabolic stress of the body [15, 16] .
By analyzing the patient's report, it seems that the ultra-laser therapy promoted systemic homeostasis. The synergic action of the ultrasound and laser resulted in improvement of quality of life, as well as pain reduction, having a great impact on the patient's social and public relations. Therapeutic ultrasound is widely used in physiotherapy to promote analgesia and anti-inflammatory response, apart from favoring ionic permeation into the cells due to cavitation effect. The photobiomodulation also promotes analgesia and antiinflammatory response, but the light interaction with the mitochondrial respiratory chain also results in ATP generation [22, 23] . The main hypothesis to the observed results is that both therapeutic approaches to treat fibromyalgic patients could reestablish blood flow through the body and brain [21, 24] and contribute to homeostasis of metabolic anomalies, gradually minimizing fatigue apart from contributing to thermoregulation and modulation of the pain threshold.
Thus, the new ultra-laser therapeutic approach for fibromyalgia treatment is effective not only in female, but also in male patients, reducing pain and allowing patients to return to activities that had been abandoned due to fatigue or pain crisis.
Conclusion
The present study showed the beneficial effect of simultaneous application of ultrasound and low-level laser therapy at the palm of hands of a male fibromyalgic patient, resulting in pain decrease and contributing not only to pain relief, but also to the improvement of the patient's quality of life.
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